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AFFIDAVIT OF JEFFREY A. KRAUSS

I, Jettrey A. Kraus., being duly sworn, do depose and state

as tollow.:

1. I aa a Ca.-unications Consultant specializing in
Telecomaunications and Technology Policy retained by Hye
Cre.t Hanaq..ant, Inc.

2. I all taailiar with the tactual matter. pre.entac:l in
Section. 2, 3, 4 and 5 at tha toraqoing Re.ponse at Rya
crest Manaq_nt, Inc. in rile No. l0380-Cr-p-88. be.
tor tho.e tactual matters ot which otticial notica may
ba taken, which are matt.ers of public reco1Fd, or which
are supported by separata atticSavit, the tactual matters
pre.entac:l in the toraqoing Section. are true to my
personal knowledge.

Subscribed and sworn betore me this 13th day ot OctOber, 1988.

CLI- ./ '7&S'
~liC

My Commission Expires: 6/14/92



AFFIPAVIT OF THOMAS BAYES

I, Thoma. Haya., baing duly .wom, do dapo.a and .tata a.

tollow.:

l. I a. Vica pra.ident, Markating/Davalop.ant tor Kya cre.t
Manage.ant, Inc.

2 • I aa tamiliar with tha taotual mattar. pra.antad in
Section 1 of the tora901ng ae.ponae of Hya Cra.t
Managa.ent, Inc. in Fila No. l0380-CP-P-88. Excapt tor
tho.e tactual mattar. of which official notice may ba
taken, which ara .attar. ot pUblic racord, or Which ara
.upportad by ,.eparata attiCSavit, tha tactual mattar.
pra.antad in Saction 1 ara trua to .y par.onal knovlaCSqa.

Dat.a

Sub.cribacl and ."om batora _ thl. J~ cSay ot Ootober, 1111.

oLJS
Notary Public

My Caaai••ion Expira.s -S--~/-~

.'



CERTIFICATE OF SEBVICE

I, Jennifer Garcia, a secretary in the law firm of Kote.n &

Naftalin, do hereby certify that copies of the foregoing "RESPONSE

OF HYE CREST MANAGEMENT, INC.," with attachment., were mailed

first-cla.. U. s. Mail, this 14th day of october, 1988 to the

following:

• D.nnis R. Patrick
Chairman
Co..on Carrier Bureau
Fed.ral comaunication. commi••ion
1919 M Stre.t, N.W
Rooll 814
wa.hington, D.C. 20554

• J .... H. Qu.llo
ccmai••ion.r
Ca-aon Carri.r Bu~.au

Federal C~ieation. comai••ion
1'19 M str.et, N.W
Rooa 802
wa.hinqton, D.C. 20554

• Patricia Diaz D.nni.
Chairman
Ca-aon Carri.r Bureau
Federal Comaunieation. commi••ion
1919 M str.et, N.W
Ro01l 832
Wa.hington, D.C. 20554

• Gerald Brock, Chief
Cammon Carrier Bur.au
Federal Communication. commi••ion
1919 M str••t, N.W.
Rooll 500
Washinqton, D.C. 20554

• Hand Delivered



*

1

-
2

Jaae. R. Keeqan, Esq.
Chief, Do•••tic Facilitie. Division
Co..on carrier Bureau
Federal communications commis.ion
2025 M street, N.W.
Rooa 6010
wa.hinqton, D.C. 20544

* Theodore R. Waddell, Esq.
Chief, Do•••tic Radio Branch
Cc.aon carrier Bureau
2025 M street, N.W.
ROO1I 6310'
Waabinqton, DC 20554

* Mr. Frank Peace, Jr.
Ca-aon Carrier Bureau
Faderal Co..unicationa commisaion
2025 M street, N.W.
Room 6310
waabinqton, D.C. 20554

willi.. B. Barfield, Eaq.
BallSoutb Corporation
1155 Peachtree street, N.E.
suite 1800
Atlanta, FA 30367-6000

Tho... L. W.lch, Eaq.
The Bell Atlantic Telephon. compani.a
1710 H Stre.t, N.W.
waabinqton, D.C. 20006

John D. pellegrin, Eaq.
Pellegrin , Lavine, Chartered
1140 Connecticut Av.nu., N.W.
Suite 312
waabinqton, D.C. 20036

Couna.l for National Spectrum
Manaqers Aa.ociation, Inc.

* Hand Delivered



-
3

Dana A. Raamu••en, Esq.
The Mountain states Telephone and

Teleqraph Company
1020 19th Street, N.W.
suite 700
Waahinqton, D.C. 20036

Mary McDermott, Esq.
NYNEX Telephone Companies
120 Bloominqdale Road
White Plains, NY 10605

William C. SUllivan, Esq.
Southweatern Bell Telephone company
1010 Pine street
Roo. 2305
St. Louis, MO 63101

International Tran.cription Service., Inc.
2100 M street, N.W.
Suita 140
Washington, D.C. 20037

lsI Jennifer Gateia
Jennifar Garcia
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(202) 467·5915

CABLE ADDRESS

"KOBURT"

!' ,~'\"

:,'t,,~~~r-.st :{an"1g"-c'c1ent". , Inc. (Rye Crest), this is to
.~ .;~ C0~t~~~ 211~g3ti0ns made by llational Spectrum Manage

--,':---::-,,,.i ..,t.~.;-~'1 (J:IS?·IA) in its Reply pleadings filed November 7,
-·~s ~ssnr1ing the Above-captioned application. These allegations

.. J'~' f')i: C',b~ f'_:,~7~ t::i.IDP-;;l the "Reply" round of pleadings, so
>~l'" "~.-,-:>c'-: ~,:l3 not". had tl:1e opportunity to comment on them and

.~' .. ,.-'- :~-:::: ~'~'n "'::a},~'si'J of these technical matters. It is
-::::,-,,::::::",'."-1 that this lett~r be associated \·-rith the Commission's

::t;_i.~l~~ ·..... ::n'.-::;'n:':en"tly an amendment to the above-referenced
. ~ :~:1 ZC"",.+--,!,td.r,-:; ~ t.?c'~nica1 report prepared by microwave

-':>j:: : ',C?2 ::d 2nd Dr. Joseph F. Hhite. The technical
:_2;::;'-;:i-:::~··a. ;-:0 nSHA's Exhibit A and ShOHS that, with the

. :"~:<:,:,-::-:;::,''''12 -:''lc:~,nserin Dractices the 27.5 - 28.5 GHz band
','S'?,r'1 :' -,..,-: r-,+--r~-nO:Lnt links located immediately ad acen
.-; ":~ ~.- ':1"'1? r).u~:~l'Jr ~_ zed C' ~rv l.C'e .e!.iliL. 0_ ,~_~ ~ ye Crest p01nt-
-- - ' l' -,~. --, '. J..'~C' ~::' J:.:",.(, S'lrn'3. lJan:::1. It also shows that tfie\

. _., .. C", - ',: J. --+: ~,-:'n-::; "re 0nsed on nnrealistic assumptions
"'T"":~,-,- co!'':'' 0-':VQ. t:ive tlla t they uould never real istically

'-" . ' he: n:.;:::'~1)pt!?J:e.j in normal practice. For example, the
:-., !~-~ ign0r3 cross-polarization isolation and the

~;-;"".~: ;)': ":-:,1:. i <","''':.-:.1 by an interleaved channel plan. They
.-"";".- '-:<,~",?i:~':c..'T LJoi:,t-t.a-roint links that are far too high

"',",-::;.. :J:1.,:, 0 ';':10.Y c',ssume a flat earth so that
, .. ,.... -,-~ ~·~f::,'5.te. ?Icst importantly, they ignore

! .",' ~':'-:'1i.n:,::::,':,he '\\:Lnimu~n detectable signal
<·'''--;-:I'-~·I- ~ __:;_}.·~~'l-Jr0SS1_0~1 of ~~.nterference is not



•

.~ -_ ..... :~.~.:{"->_.~ '-::-:~·:~-~~:~~':-:~l "·:?l)o::-~·::-'. l.Jl"'0par~d b1' Bossard and White, it
:-.·.~·~.. <:.~:;(:l .... l.~v;..,. ! - :">2c..~:8:12.J.).lc engineering practic~s are

".~.":~'''~._-~~:.~ r :.·~:,,~r"""'f'Jl ,:,o-~-'·il.annel i:1terfsr19nce cases can be avoided.

r·~·- .::-::·-::2_1....L_~."\J crrusa .r1":jY" ~, es

,..":'_''-:-:::''1.::;1')11 (f:c;ply I that point-to- oint 0
':> :'.~:,.~.", .--c,-c't~.C3 ;".:::~'"'~, to be served b Hye

",'~ "':"900 - ::;,"e par':::'cularly the analysis of Bossard and ]. e n "If>,'·,
:_';J:"':~ n0S, 3 and 4. It should be added that there exists now a.,.l~~,~l,

~:~ .::,'~;.:~~~}.:.': ~';:;1~1 GEl' n~~:~lf'.le::~~~re·g ].,8nXPtehreieneCve""nWthiaCnhy capno].'bnet _ et~~~'o~Y].',endt~',~i~:h
l '_',.C•• \" .'"~ ./.. .',':" ...... ..- lH..L. ..... ...1..1.. '-.I..l. _ ~ W I:'~::i~:f?:"i';"

'-:';3:~~,~_'::: to :be cp~rated in the vicinity of Hye Crest I s proposed~';

'-:~[":~:n"- ,!,:.- .... icn!~" 1"t..1s8 also provide procedures for
, ':-'-. :::-,n '::~ i:ot'));1 '-.:,:,1 ha;:'i'lful interference cases which would be

'~::;~):.lr;(·.·c;.e. Iiye Cl"",st vlill comply fully ''lith the Ccrnrni?'.:,on's \,'
'~'::',C". ..,,--'j '::-::-].2,;:::1,,:':"' in Sestion 21.100 (d) in the event that such a

< .~ ". ~. '~'. t. ~~. r:~1 ~·,,,~C)1].:(.} e~/c ~'." ar i s e . ...
~ ~·~'v,/1

'~~e ,~~,~i?,-,~~,,,"NS;~i ~Re~lY ~ p. ~:) that freq~en:ie~ a!'Jove the 187'~~'
J,. ',' , .. ,,_, "J.~.L "e ,ltl.l.l..::,cd for p01.nt to p01.nt systems YI~

';"d;::],;::'~'?(:;':=:· ,L:l.'~1S b~!_t-. proves not!1ing. Grant of Hye Crest I s proposal
, - '!'.:: :~, '.E1::-~asc:..... :bly inhibit grmvth of foreseeable requirements

::0= pc:L:-,t.-to-pOil'lt links for all of the reasons. which we .!lave ,
".".~.,. ~ ~," "" ~ .,- .... Y''' ~ ,-,,,,t- p,' l' n t-}> ; "" ~rocpedl'nn'"",,,;,, '
.' ••l.__ ,~ ..... \~- .~.l," '- ..",.,. ....... .. ~ ............ 1·... · .- '-J-

C~;:;+':--:-""7 1-:,., t~:~ claims of NSH..7\. (Reply, p.lO), Hye Crest has
-~:-:1"':"-': ',' ",,,,, llfinll desj,cm ll of its proposed facilities and wi!i

,-~':;':"-:;'i. f:'-'- '-:',1 .:.~l J. f j.1 il1CiS reauired under the commission Is
~. '. f; '_~"-r:;n~;tr~:.~ I:;ompl il:lnce I.'; ~ th FCC e Ul men au orl.za 0

transmitter facil-
-:~ --,~ ~--.,.....:-; ~-'"".~. ;--.~?(.i t:~~r;t.1ng. 1 n amenamenl.- 0 e above capt~one

;-,-. '-,~ --,--:lyC' c':"n-:;-,~~:"l."e'")tly rll~re-vlith discusses. the current
__.::n~s'~::':.L: J.:'CJ:~":'S 2_nd ·the schedUling of testing. Models of

- :-,~...,.,.!? -::::-"":()--:0::-~ transmit and receive antennas have alrea
~'-~l ~3si=~ ~?VleW and testing an ctured.
"C'~"" , J:mdl"' ... ·"" anrl ::m"enna, ga1.D patters for the transmi

~... '

. ". ~-"--' ~:;:·T,r--:-r:;'"U'l':~ T,io"mce 0iven to the Commission
~: ":-"---7~r: j .. 11 :-:rlIT p..a~lio \l. FCC, 418 F2d

, ; "!-:", '~r;spc.o.st, t.O consideration of waiver

-_.__ . '--- ~---_..--'---
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;"1"-:'::":381''::.1 is ch2"Y'.J~d ',-lith administration in the "public
'::·~'·c--..,.t.fl 'I'hat a.n agency may discharge its responsi.0ilities

:.··~:'1i..~lgating rules of general application which, in the
"',~,':-".::,l p8rspective, ~s+:nblish the "public interest" for a
""", :,'snge of sH:uc:tions, does not relieve it of an obliga-'-..l., '::0 ssek out the "public interest" in particular individ-jf
·~·'·.:.::"ses. A g~neral rule, deemed valid because its overall,,;,;

';-' ':CCi"l?-S are in the pUblic interest, may not be in,;A.~,.4~:~'
":""-:].-;',':: interest" if extended to an applicant who proposes"'a'" "'!;::~~-

• • • • ,-;,-_:.;'..!;~"':~}.;.-,

:;~., C::',"rJ'J..ce tt,a.t ll1J..Il not undermJ..ne the poll.cy, served by the ',E;S"
.. ·.'.,1 " that has been adjudged in the pUblic interest.;"~f~'·

"::::,: need not sift pleadings and documents to identify such
,·;·,'.i.cRtions, :but allegations such as those made by petition-'

:,;':<l.ted 'iT i tll clarity and accompanied by supportingda~a,

- ::-:- ':):: sUbj eet to perfunctory treatment, but must be given
.... :; t 2,:::-d 100k.n;4~~'i;~~~~~\;:·;.,i:~,;;,

n aa 1. 1.on, au orJ..zatl.on 'J •. ll,lfa
--" "-~',,:,-rosed antenna facl. ities is not limited by the tenas'"i1,l.oZ
"·>::':J.':~n ~:l.lQ8 (b) in view of the fact that there is no established
'. c-!.- ..,~ " • .:in or "standard B" spe2:'fficatlon for the 27.5 - 29. 5'~GHz

-:> ,::': ;"::r.2sent£Oc1, r ~.,rith particularity, facts and circumstanc:eei'
::hc:" . '~hQ,t the};),ill:>lic, inter~st~~rC?':It.g...,£~< ...~,~fr:\,~d.?X 9'5~n,~ .. ~,,'
T0Cf1-:,?~;':r;c1 ~rm.ivers as provide~ :In''';~ect]'on2i~I9of t.l1e c~rs
:::.-:: J.:" . r;'l t.hat gr;:lr'.t hera wl.ll no~ undermine the operation 0 .>

?C::'~:i'~' '-:;:;"':1 • 5 eXisti,ng rules. li~.+yeJ.;.,.,.,9,'f;.SectIon 21 •.~g$ i~-'. ,.,,~lY· .
-.: '.'::;:' ' .. i,' c, • 1.:0 pennJ..t1:~e .uS,eSj ,'1,~g,;,!~~9!l~SPl ,!;t,,~.J..c.~encl..~,I~1#
om;;:.,c:_:::-~'~'- ",onal anterm.ClS .~i\~h!~<!.~t;I~tt:~:.,lt;iple 'rJoint-to~,O!flt
::,'; '. ~ ',-. .~,.. the ":'8C1sons covered in Rye Crest's Response filed
::C":~"';'-:: :L3, 1988. '4~ proviso..~allguage>}?~Section21. IeJ'$:(f,l} I

sncc:: .::,~ --:~ J,Jy contemplcites authorization 'of' (, - 0- J..n
"'::::l an , re ed to obvJ..ate t e nee

authorization
tee , ' ,_

can be com leted omnu.ssion

::" -. _-"".,t .

_;~"'~-~"~ ~, The numerous benefJ.. s 0 promoting the developme
".' '-,'("1":,:'. <:;;'p;:::1ded -=;:.ervices to the pUblic and innovative

" s~!~rings, among the other considerations addressed in Hye
. ''':,:lS:? C) 71cl i t.s cl.PP:', ication are compelling evidence of the
·~-~-~r·st -to be servsd by grant.
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. George y~ Wheeler

7i~all;, we are also filing the attached statement of Anth~ny M.
--;:u;:~:.o"Ts:~i 6.a·t0d January 5, 1989. This statement makes clear that
~:s;:)"!. h?s misconstrued and distorted the intended purpose and effect
'":.~: '':::''2 '7::,,::srial ~..jhich he drafted for suite 12. As an expert, it
is ~i3 opinion that frequency sharing between point-to-point and
"'nnidirc::::tional uses is 11 clearly, easily viable in the
:C::-~~ql1,:mcy bands at issue." He also confirms his view that the
rulemaking suggested by NSMA is premature..

~'Te ctand ready to supplement the foregoing showings with additi()na"
i:Lformation to assist the Commission in its deliberations. we'-a-re"
also prepared to meet \"rith interested parties in the event .,~
:''::::~l':''-::~,:::icn is disposed to call a meeting to discuss methods (if
ef.fectuating c00perative use of the 27.5 - 28.5 GHz band in the New
'lor!:: GIISA. such a meeting might be a useful way of addressinC;J'aqx
':or.;r:r>.:.1.:-':Jltj mi.sr:::onceptions of the parties questioning the suitab~lity

-of such cooperative use .

.'

William B. Barfield, Esq.
Thcm~s L. Welch, Esq.
John D. Pellegrin, Esq.
Dana A. Rasmussen, Esq.
Mary McDermott, Esq.
William c. SUllivan, Esq.

:2nclosure
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~"~"0,,1:.. ,-, "r~~ 'Vr:"lr;-.!'c:r~ !w ,,,::- ir1 'Uf'O 1~q7 At that time I was a....... ,.'!:.:.~ . \.......• I'-~ ......_.. ,'~ ........ ,; ;,_'_..-' • V .1< .• 1 ......,'_, • I, _ J

:·-~:,,-'")t'''''I''''·~~n-''''' ·r"Iir"\':)-~·;~"'\r- r"' r-"'I:::" ;1+ n+ '='lrl ;t""; ~ 't 12 rI I t I'.~"_". '" 1-., 'v'-'~''--· !,':oJO, " ..",,9, I. v. .....v!.::l.ng .....,UI e vn regu a ory po ICy
.~ ., ~,~;,,~ ,--:: :.· ... ,,,,,r~:·:'.1 ! ,.,r-n 3n .-,rc;"1·8-1 0: flln IrI+t:>rn8~I'onalTelecommunl'catl'on,. '.... .'. __..-I. j '.' ' . .} , ' "-"" i I oJ. I , v t .. I . ,_, i j 1,. __ • l

~. ::;~~ ii; C'3nS\!8., S\Vi~Z8ri3rd, holding the position of Chief, Telecommun

iC3t:e:ri j:"\egulaUons and 8e!3tions 8etween Members Division, and Senior

2C:'Ji"neicr to the Secrst3ry-General.

n11'C~t:?!:;-ne'lt is :nts:1derj to clarify certa:n aspects of the aforementioned

.•~, ,-::=,:"" '..:pd:=:,te, " ::-1 particular, in paragraph 4 of that document, I stated

,....,. , "r-~;' =~0i""rr"":"l r-l,""i'8S shareo' UC::~ of the frequency band d'ifficult 11... .'~'~i." '.:.._~• ..:.;" .•: ...... ~-:.:·:t!: ...... l.(.)l·\ w'..... t _, ••••

: "'c's ref8iT!ng t,J :1'1 that statement "'''as the sharing of a frequency

i)i]r";C: i:':! t~ Dmni-dimctionallicensces, and not to the sharing by an
.~ . . .......' ~,--\'i:' . -... .'. -" ..; .. .

':-Jmnl-dlr~ction;;t Hcensee with a point-ta-polnt licensee. It was my

C',:~;tr;:'f' 8t ~h:-1t Urns and scntinu8S to be my opinion now, that freguency"

;:-:. "":i:;q L:st',v8en POiii~-tJ-point operations and an omni-directional use is
.1_.:.,_~ •.,,~,-" •• ,--,;,,"':0 i'" '\"'C' frOG' 'Ic'nc" h~n,.j b em 10 I'ng any of

." - '''- ~_... " ..... 1 .. 1 ,": ." : '.:...... V~·, \

'" ,~:;'-i~tegyUpdate," I suggGsted that Suite 12 apply for a Part 21

~~,J~:..,·:··;:::-ticn pur:;uant to waiver of the Commission's Rules, and later

'''':' ·"'·-;;Ufor: ror nuls ;HCi/(ing, I understand that an affiliate of Suite 12,

, .'. '"'-'''':':>'''''~''-:-''' "~1C' i··,rL"en fji,.",..l '"'In :1 nn1iratl'on f,'r a Part 21
"._. ," ~:; •• ',' < "',:'1 .~: .:-.' .. L: t,1 o'!',.-: C' I r~·l""f-';:-' ,l .-..J

.:';~:~·'~;'-;7').;cn,and ttlGt Hye Crest believes it is premature to submit a rule

'" \:, ;:.: ;=::;:Y:c:-, ; SSf~ : ;othng inconsistent between my advice and the

'-,
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c_AW OFFICES

V,OTEEf) [~ l\!/\FTALI N
!;::'') C~-::"J7"II!C:l!CUT /\'/ENUE

"'.'/\:;:-,1 :'! rTO:'-!, D.C. 20036

January 26, 1989

J·:s. ~;··:Jl1:~;.,: Se~rc;l

::~ t2C~3t.a;:::l

Fcd8ra~. Communications Commission
19J.3 M S'tr2et, N.W.
';-::-2"2h':';;,~-t:.on. D.C. 20554

F~!nl CfHllmUOICahtns Ci;~issi.n

Offict Itt %L6ftggJ"Y
(202) 467-5 - :)0

n:" -copy
(202) 467-5915

CABLE __ 'lESS

"KOBURT"

. .
~. '. "_" :II .',):'.::.li:.::3.::':'c'=->' 02 F~'e Crest Hanagement, Inc •

Eji~ No. l0380-CF-P-8Q, Callsian WLT379

Tr2l:.-,STnitt::,.::~(1. h,"~re1!lith on behalf of Rye Crest Management, Inc., in
duplicate, is its Amendment to the above-referenced application for.
:'..D~h")~~5·~_:,: t") Oper~7-8 ? TIS".! station in the Point-to-Point Microwave
Radio. servico in tho 27.5 - 29.5 GHz band toward various points in
t:E: S:::;_1~--: ~_.,-::. !is,r Y,:n-:':t which l~mendment is being filed to supplement
a:1d "?c1.ate previously submitted information.

Ini::.l1e event tbe.::-e are any questions concerning this matter, please
Cop!':1'.lni ~atq ~'Ji th this office.

Very truly yours,
// / J J

/ ,
/-V., ... I ; ; (/ j

, J '( I If I . -
/·C.J(,~:J..-'(I( 1./ r.' I/V /vtt/l--\.__

'George /y.: ,Wh~eler

,"" ; . ~ ....
• .: 1...1,. __

Hil~_iQ:n 2. Barfield, Esq.
Thomas L. Welch, Esq.
Johr D. Psllegrin, Esq.
Dan~ ~" Rasmussen t Esq.
~. ~t:, ~~~.T 7"'; r; 3 'L;;18 t t~, Esq.
~'-7i}'~~':~~ C Snlli~ln!lr Esq.
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KOTEEN & NAFTALlN
FIL£ COpy ~-:-r;,:

gw../A. )
rlCIRAL COMMUNICATIONS COMMISSION

w••hin9ton, D.C. 20554

In Re Application of )
)

HYE CRJ:ST MANAGDIINT, INC. )
)

Licen.e tor New Station in the )
Point-to-Point Microwav. Radio )
Service in 27.5 - a'.5 GRI Band )
Toward V.riou. Point. in the )
.s...t;.at;.'L"l0...CIlll..llHueuwI-tXloM°lar..kloo- )

RECEIVED

JAN~6.

':~d~'al CommumCiitlom l;Omnll!i~IOlj
O"If~1' of the ~r.r~tarv

Fil. No. l0380-Cr-p-88

Ry. Cr••t lIanaq_ent, Ino. ("Kye cre.t") henJ;,y a_ndl the

above-captionecl application to .upplem.n~ the information

previou.ly .ubait~ad in .upport of it. reque.~.d rule waiv.r. in

Exhibit J to inolude the tollowinq&

1. Shared rrequency O.e. At 27.5 - 28.5 GHI Baled Opon
'lI.qnehl' IngiDllrinq Fractic•••

The at1:aohed technical report prepared by microwav•

•xpert., Bernard B. Bo••ard and Dr. JOteph !'. "hit. , <S.aon.trat••

that if rea.onabl. eftqlneerinq practic'l are employed, the 27.5 -

28.5 GRI band may be u.ed by point-to-po1nt link. which are

locatld within or adjac.nt to the lervice ar.a or the point-to

mUltipoint taciliti•• propolld by Ry. cr••t. Prom thi. r.port, it

can be ..en th.~ the cirCUJlltanc•• wh.r. unavo1<Sabl. harmful int.r

t.rence rllultinv from .uch co-chann.l u••• of the 27.5 - 28.5 CHz

band can r ...onably be anticipated art .xtr••ely rare and

stati.tically inliqniticant.
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Ad.quat. Growth Cap.oity ror For•••••bl. Point-to-Point
y•••.

Ky. Cr••t adopt. by r.t.r.nc. it. "Reapon••" til.d

Octob.r 14, 19•• with r ••pect to the pUblic intere.t to b••erv.d

gy 9r.nt of it. propo••l. In that filinV it i. de.on.trated that

th.r. i ••mpl••p.etna availabl. to accoDodat. for••••abl. qrowth

of po1nt-to-point link. in th. N.v York SMlA oper-atinq in tr.qu.ncy

band. b.low, adjac.nt to and above the frequlnci•• propo••d by Ky.

cr••e .nd th.e Ry. Cr••t hal mad. .v.ry r-.a.onabl. .ffort to avoid

blockinq the qrowth ot point-to-point link. which are likely to

need capacity in the tor••••abl. tutur.. (B••pqn•• , pp. 17-26)

3. Ry. eruc'. Co_itll.nt to Cooperate to Re.olv. T.chnical
Conflict.••

Ky. CZ'Mt. confIn. th.t it int.nda to comply with sectlon

21.100(d) ot th. cc.ai••ion'. rul•• by coop.ratin9 fully and makinq

rea.onabl• • ttort. to r.lOlve any technical problem. and conflict.

Which miqht inhibit etteetive and .fficient ua. ot the 27.5 - 28.5

Gila: band for point-to-point link. within ita propa.ed ••rvic. aru

without haratul interferenc••

4. T"Rprary "iva; of lquipwtn; AuthQrizat.ion.

Kye cr_t i. now in the proc••• of ••••mblinq production

prototype. of the trarwaitter mod.el. to be ••ployed for it.

comaercial oper.tion. T••t1nq of the fir.t model tran••itter ia

ach.dulad. for l.t. January, 19lf. A aecond tr.nallitter mod.el will

be t.ated approximat.ly 1 - ~ month. thereatter.
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evaluation. ot the .ub•••aabli.. tor th... aoclal., Hy. Cr••t

expeo~. tha~ it. tran••itter. will coaply tUlly with applicable

coma1••ion technical .paoit10.~ion.. Th. Co..i ••ion will b. kapt

intoned. it, a. expected., taporary waiver ot Section 21.120 ot the

Co.-i••1on'. rul•• 1. no 10n9.r raquired.

Attaohed har.to 1. pra11a1nary t ..~ data r.;ard1n; the

antenna ;a1n patt.rn. tor the tran••it antenna. propo.ad by Hya

Cr••t.

January 25, 1•••
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TECHNICAL REPORT ON INTER-SYSTEM INTERFERENCE

Prepared by Mr. Bernard B. Bossard

and Dr. J.F. White



Technical Report on Inter-system Interference
prepared by Mr. Bernard B. Bossard and Dr. J.F. White

'- for Rye Crest Management, Inc.
in Response to National Spectrum Managers Association

The calculations supplied by NSMA are based on unrealistic
assumptions that reflect extraordinary circumstances which are
not encountered under standard industry practices. This results
in conclusions which are so restrictive as to preclude the mutual
use of the 27.5 to 28.5 GRz band by both point-to-point and the
Rye crest television broadcast service.

When these restrictive assumptions are removed it is shown
that both services can operate within the 27.5 - 28.5 GHz band at
very close distances.

The restrictive assumptions are specifically as follows:

First, NSMA assum.s that point-to-point microwave systems
would use an ElRP of 55 dBW. This is far too much for a point
to-point microwave communication system that would typically use
0.1 watts with a 38 dBi gain antenna for an ElRP of 28 dBW.
Appendix C relates the intrinsic characteristics of the 28 GHz
frequency band which limits power output to typically 0.1 watt.

Second, the NSMA calculation assumes an unnecessarily high
value (75 dB) for the carrier to interference ratio (C/I). In an
FM system the CII can be as little as 10 dB (Ref. 1, pg. 318).
This is because with FM modulation, the stronger desired signal
(C) readily "captures" the receiver, causing the weaker
interference (I) to be rejected. Furthermore, the Hye Crest
design criteria results in the interfering signal being
SUbstantially below the point-to-point receiver noise level
thereby eliminating the need for a CII ratio consideration.

Third, the NSMA calculation does not take the channel
bandwidth of the Rye Crest system into consideration. Thus,
while Hye Crest would transmit a 20 dBW signal, this is
distributed over 24 separate television channels, each occupying
40 MHz bandwidth. Taking this into account, each channel carries
5 watts or less of power. This gives, with a 6 dB gain
omnidirectional antenna (in the azimuthal plane) an EIRP = +13
dBW over a 50 MHz bandwidth channel.

Fourth, NSMA assumes a "flat earth" (K = infinity), under
which assumption radio waves would travel around the world
without obstruction (See Appendix A for the impact on UHF
television when this assumption is made.) In reality, over a
smooth curved earth (K = 1) the line of sight distance for two
towers each 35 meters (113 feet) high is limited to only 30 Km
(18 miles) (Ref. 2, pg. 642). Taking refraction of the
atmosphere into account (K = 4/3) extends this range over smooth
earth to 30 miles. However, the earth is not smooth,
particularly in New York City, where building, bridges, chimneys



and other obstructions will serve to reduce the range of 28 GHz
signals to well below these values. In any event, it will be
seen from the following calculations that signal levels drop
rapidly with distance and even with the flat earth assumption
mutual interference is unlikely.

Fifth, the NSMA calculation assumes that the interfering
signal arrives on the main lobe of the victim receiving antenna.
FCC rules (para. 94.75) require that point-to-point
communications be conducted using at least a 38 dBi antenna with
sidelobes 24 dB down at 5 degrees off the main pointing
direction. Reasonable practice is to sight outside of 5 degrees
when in close proximity to an existing system (in this case
within 5 degrees of the Bye Crest transmitting antenna). In such
cases the effective gain of the victim antenna to the
interference will be 38 ~ 24 - 14 dBi.

Sixth, the NSMA does not take into account that there is a
noise floor (kTB) with all communications systems. As will be
seen in the following calculations, it is the noise floor that
establishes a minimum detectable signal (MOS) below which further
suppression of interference is not necessary.

Seventh, the NSMA does not allow for polarization diversity
and overlapping frequency interleaving which can produce combined
isolation from potential interference of 50 dB in FM systems.

When all of the above factors are included (where
appropriate) in the interference calCUlations it will Qe seen
that point-to-point and the Bye Crest point-to-multipoint system
can both operate without mutual interference provided that
reasonable and customary good engineering practice is employed.

The Bye crest analysis does not include the rejection of
interference utilizing different modulation methods which would
provide additional isolation.

Satellite earth stations, although considered to be point
to-point transmitters, are recognized to have significant
sidelobe levels up to +55 dBW (see Section 25.204(a) of the FCC
Rules and Regulations), making in effect point-to-multipoint
transmitters. consequently, there is precedent for simUltaneous
operation of point-to-point and point-to-multipoint operation in
the same band (at 6 GHz); yet, if the interference estimating
methods employed for the NSMA calculations are applied to this
common communication band, an intolerable separation distance
(125,000,000 miles) is obtained. (See Appendix B.) Thus, the
NSMA assertion that point-to-point and point-to-multipoint cannot
share a common frequency band is contrary to existing radio
practice. Note that orthogonal polarization and frequency
interleaving are not available for isolation between terrestrial
microwave and satellite uplinks at 6 GBz since both are already
used in the satellite uplink.



3

The following calculations treat four cases of potential
interference with the results summarized below:

Case 1) Hye Crest transmitter interfering with point-to-point
receiver within a cell.

NO INTERFERENCE OCCURS WHEN THE POINT-TO-POINT NETWORKS
USE TRANSMIT/RECEIVE SITES WHICH ARE PLACED AT LEAST
660 FEET (1/8) MILE FROM AND ORIENTED AT AN ANGLE OF AT
LEAST 5 DEGREES AWAY FROM THE DIRECTION TO THE HYE
CREST OMNI ANTENNA.

Case 2) Hye Crest transmitter interfering with point-to-point
receiver beyond a cell.

NO INTERFERENCE IS EXPERIENCED REGARDLESS OF POINTING
DIRECTION.

Case 3) point-to-point transmitter intertering with Hye Crest
receiver within a cell.

A POINT-TO-POINT SYSTEM WILL NOT INTERFERE WITH THE HYE
CREST SERVICE UNDER THE SAME RESPECTIVE ASSUMPTIONS
USED FOR CASES 1) AND 2) AND THE ADDITIONAL CONDITION
THAT IT IS AT LEAST 5 DEGREES OFF AXIS AND NOT CLOSER
THAN 1000 FEET TO A HYE CREST SUBSCRIBER RECEIVER, OR,
WITH 10 DEGREES OFF AXIS SIGHTING, NOT CLOSER THAN 581
FT.

Case 4) Point-to-point transmitter interfering with Hye crest
receiver beyond a cell.

THE POINT-TO-POINT CAUSES NO INTERFERENCE REGARDLESS OF
SIGHTING DIRECTION.

Even these modest restriction to avoid interference can be
further relaxed it point-to-point system uses a ditterent
modulation than that ot the Hye crest system. To be conservative
in three calculations, both systems were assumed to have the same
FM signal modulation tormat.

ASSUMPTIONS

The following assumptions are made in the interference
calculations made for Cases 1), 2), 3) and 4) which follow.

a) The potential interfering signal (I) is not disruptive
to the point-to-point carrier (C) when the level of I
is 3 dB or more below the noise threshold for the
receiver Which receives C. (Ref. 1, pq. 318)

b) A worst case scenario is assumed whereby the point-to
point system uses the same FM signal format as the Hye
Crest system. (For different modUlations, additional
isolation will be obtained due to the receiver
selectivity to different modulations.)



c)

d)

e)
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The point-to-point and Hye crest systems use orthogonal
polarizations, thereby deriving at least 25 dB of
isolation. (Ref. 1, pg. 502)

The point-to-point system uses a frequency interleaved
channel plan with respect to Hye Crest, as is employed
by satellites operating in the 3.7-4.2 GHz band,
thereby deriving an additional 25 dB of isolation.
(Ref. 4, pg. 266)

The point-to-point system uses antennas which meet the
FCC regulations for gain and sidelobe. for the 27.5
29.5 GHz band, inclUding 38 dB minimum gain, -24 dB
minimum sidelobe isolation at 5 degrees off boresight,
-29 dB at 10 degrees.

CALCULATIONS

Ca.e 1) WITHIN THE 4 TO 5 MILE RADIUS OF A HYE CREST ONNI
TRANSMI'rl'ER, TRANSMISSIONS FROM THE RYE CREST CENTRAL MODE
TRANSMI'rl'ER WILL NOT INTERFERE WITH POINT-TO-POINT COMMUNICATION
NETWORKS WHEN THOSE NETWORKS USE TRANSMIT/RECEIVE SITES WHICH ARE
PLACED AT LEAST 660 FEET (1/8 MILES) FROM AND ORIENTED AT AN
ANGLE OF AT LEAST 5 DEGREES AWAY FROM THE DIRECTION TO THE HYE
CREST ODI ANTENNA. THE PROBABILITY THAT A POINT-TO-POINT
RECEIVER WILL BE WITHIN 660 FEET OF A HYE CREST TRANSMITTER IS
ONLY 0.0016'.

In this calculation the point-to-point systam with
transmitter/receiver site. at A and B is uperated within 660 feet
(1/8 mile) of the Rye Cre.t omni transmitter C and on an
azimuthal heading which is at least 5 degrees off of the heading
from A to C. (See Figure 1).

The Hye Crest system radiates a maximum of 5 watts per 40
MHz channel using an antenna which has a uniform azimuthal
pattern and an overall gain of 6 dBi, for resulting EIRP
(effective isotropic radiated power) of 13 dBW.

The path loss of the signal from C to A is given by (Ref. 1,
pg. 250)

FSL (db) - 36.58 + 20log(F) + 20log(d) Equation 1.

where
FSL (db) is the free space attenuation in decibels
F is the carrier frequency in megahertz
d is the distance in statute miles

For a carrier at 28 GHz and a distance of 1/8 mile,
FSL (dB) = 36.58 + 2010g(28,000) + 2010g(1/8)

= 36.58 + 88.94 - 18.06
= 108 dB

Equation 2.
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Assume a point-to-point antenna at A with 38 dBi gain, a sidelobe
which is 24 dB below at 5 degrees off boresight, per FCC
regulations, and a polarization isolation of -25 db~ then the
gain in the direction of C is

Gain (AC) = 38 dbi - 24 db - 25 db = -11 dBi

Assume an interleaved frequency plan between the point-to-point
system and the Hye Crest system: for example, it the Hye Crest
channel is at 28000 MHz then the point-to-point frequencies are
27980 and 28020 MHz. This yields an FM selectivity (5)
separation of

5 - 25 dB

Then the maximum interfering signal from C to A is given by

I (CA) - EIRP(C) - FSL(CA) + G(AC) - 5
- 13 dBW -108 dB + (-11 dBi) - 25 dB
- -131 dBW

Equation 3.

Equation 4.

On the other hand, the minimum thre.hold FM signal (MTS) at
A is given by (See Ref. 1, pg. 74, Eq. 2.34)

MTS = -204 dBW + 10log(BW) + NF + 10 Equation 5.
where
MDS is the noise floor (in dBW at 290 deg/K or

17 deq/C)
BW is the receiver IF bandwidth in Hz _
NF is the noi.e figure of the receiver "in dB
10 dB is the minimum FM signal above noise to

permit FM enhancement

The noise figure of a commercial receiver available in the
23 GHz band, such as the MIA-COM Inc. Model 23-VFM, is about 12
dB. Commercial receivers (other than those produced by Hye
Crest) are not currently available at 28 GHz, but their noise
figure, when available, can be expected to be no better than that
at 23 GHz.

Accordingly, the MTS at A is given by

MTS(A) - -204 dBW+10log(40,000,000 Hz)+12dB+l0dB Equation 6.
- -204 dBW + 76 dB + 12 dB + 10 dB
- -106 dBW1

Since the MTS(A) is -106 dBW (the noise floor is at -116
dBW) and the interference is at -131 dBW, the signal from the Hye
Crest omni transmitter is well below the noise level at A and
would not interfere with the communication of the point-to-point
system from A to B.

Receiver threshold for MIA-COM MA-23VFM receiver at 23
GHz is -72 dBm (- 102 dBW)
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consequently, the point-to-point receiver may be located as
close at 660 feet (1/8) to a Hye Crest transmitter without
receiving interference. Yet the probability of this occuring is
only 0.0016'. This is calculated as follows: the probability is
the ratio of the volume of a hemisphere of 1/8 mile radius to the
volume of a hemisphere of 5 mile radius. T~is ratio is equal to
the ratio of the cubes of the radii: (1/8) /(5)3 = 0.0000156 =
0.0016'.

Case 2) THE POINT-TO-POINT TRANSMITTER AND RECEIVER ARE
BOTH OUTSIDE OF THE 4 TO 5 MILE RADIUS SERVICE AREA OF THE HYE
CREST OMNIDIRECTIONAL TRANSMITTER (SEE FIG. 2) IN THIS CASE NO
INTERFERENCE IS EXPERIENCED BY THE POINT-TO-POINT SYSTEM
REGARDLESS OF ITS POINTING DIRECTION.

A worst ca.e scenario is assumed in which the point-to-point
transmitter/receivers (A and B) are on a direct heading the Hye
Crest omnidirectional transmitter (C). It is further assumed
that there is a neqligible distance between A and B. Then A is 5
miles from C and on a direct headinq with C.

The interference I at A is found by reapplying Equation 1
and 3 to this cas.. First, the free space loss, FSL, for the 5
mile ranqe at 28 GHz, is

FSL (dB) - 36.58 + 2010q(28,000) + 2010q(5)
= 36.58 + 88.94 + 13.98
- 139.5 dB Equation 7.

Applyinq this FSL and a victim antenna gain G(CA) - 13 dB
(correspondinq to an antenna qain of 38 dB - 25 dB for cross
polarization isolation) at A to the remaininq conditions used for
Equation 4 gives

I(CA) - 13 dBW -139.5 dB + 13 dB -25 dB
- -138.5 dBW

Equation 8.

Again it is se.n that this signal is well below the noise
floor of -116 dBW at A and therefore causes no interference with
the point-to-point system.

Case 3) A POINT-TO-POINT SYSTEM WILL NOT INTERFERE WITH THE
HYE CREST SERVICE UNDER THE RESPECTIVE ASSUMPTIONS USED FOR CASES
1 AND 2 AND THE ADDITIONAL CONDITION THAT IT IS NOT CLOSER THAN
1000 FEET FROM A HYE CREST SUBSCRIBER RECEIVER AT 5 DEGREES OFF
AXIS, OR 581 FEET AT 10 DEGREES OFF AXIS SIGHTING.

Here it is assumed that a point-to-point system operates
within the 4 to 5 mile radius Hye Crest service area in the same
band and with the same FM signal format. It employs frequency
interleaving, cross polarization, and a 38 dBi antenna meeting
FCC sidelobe requlations, including 24 dB sidelobe isolation at 5
degrees off axis and 29 dB at 10 degrees. (See Figure 3.)
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In order for the point-to-point system
(transmitter/receivers A and B in Figure J) not to interfere with
the Rye Crest desired signal, the interference signal I(O) must
be at least J dB below the -116 dBW noise floor. For this
calculation, then, the interfering signal arriving at the Rye
Crest subscriber from the point-to-point transmitter at A is not
to exceed -119 dBW.

This power level will be used to estimate the minimum range
(d) to be allowed between the point-to-point transmitter A and
the Hye crest subscriber 0 (shown in Figure J) from the following
relationship.

ICD) - EIRPCA) -FSL + G(DA) - S Equation 9.
where
EIRP(A) is effective isotropic radiated power of the

interfering transmitter
FSL is the free space loss
G(DA) is the gain of the victim receiving antenna in

the direction of the interfering transmitter
S is the selectivity of the victim receiver to the

desired relative to the interfering signal

In this calculation a point-to-point transmitter of 0.1
watts is assumed to be used with a 38 dBi antenna for an EIRP(I)
of 28 dBW. The victim receiver also uses a 38 dBi gain antenna
with 24 dB maximum sidelobe (per FCC regulations) at 5 degrees
off boresight heading. it a180 has 25 dB cross polarization
rejection. The resulting G(DA) is therefore 38 -24 -25 - -11
dBi. Finally, interleaved 40 MHz signal bandwidths are assumed,
yielding a selectivity S - 25 dB. Substituting the above values
into Equation 9 gives

-119 dBW - 28 dBW - FSL + (-11 dB) - 25 dB

and solving for FSL gives

FSL = (+28 -11 +119 -25) dB
- 111 dB

Equation 10.

Equation 11.

SUbstituting this value into Equation 1 to solve for the distance
gives the minimum separation for a 5 degree off axis sighting,

111 dB • 26.6 + 88.8 - 20log(d)
20log(d) = -14.5 dB

d - 0.19 mile (1000 feet)

Alternatively, if the point-to-point system is sighted 10 degrees
off of the Rye Crest omni heading, then the sidelobe isolation of
the antenna at 0 will be increase from 24 to 29 dB. The
resulting separation d can be reduced to .11 miles (581 feet).

From this result it follows that the point-to-point
transmitter can be located within the 5 mile service radius of
the Hye Crest system and will not cause interference with any of


